WITH progress in the treatment of the diseased aortic valve more surgeons are favouring a direct vision approach. Open operation using hypothermia has been used in selected cases by Brock (1956, 1957), Lewis et al. (1956), and Lam (1958) , and procedures utilising the pump oxygenator have recently been described (Lillehei et al., 1958 ). An accurate pre-operative assessment of the anatomy and function of the valves would help in the planning of a direct operation. Twenty-five dogs were studied using cine-aortography to develop a technique suitable for application to patients with aortic valve disease.
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Apparatus.-The cine-angiograms were performed using a 35 mm. Arriflex camera mounted on a standard 5-in. Philips image intensifier. A Philips D.C.X. generator supplied a smoothed current to the undercouch tube. A monocular viewer enabled the radiologist to see through the shutter of the camera during the filming. The contrast medium was injected rapidly using a mechanical injector. The electrocardiogram was monitored throughout and recorded on a photographic recording instrument during the injection of contrast medium. The R wave of the electrocardiogram was used to activate a simple mechanical marker which was photographed on the same cine film. The cine-angiograms were taken on 35 mm. film at 32 frames per second. After processing they were optically reduced to 16 mm. for analysis. 76% Urografin, 90% and 85 % Hypaque were used as contrast media.
Development of a method. -Twenty-five mongrel dogs were studied in order to develop a method which was simple and safe. Under light general anaesthesia the right carotid artery was dissected and a NIH cardiac catheter was passed through the artery into the ascending aorta. The tip of the catheter was accurately positioned about 2 cm. above the aortic valve leaflets. The animal was turned into the left anterior oblique position for the angiogram. On analysis of the cine film movement of the valve leaflets was well demonstrated. No reflux of contrast medium occurred across the normal aortic valve. Nelson et al. (1958) also found on their studies on dogs that using a side-opening, closed-end catheter positioned in the ascending aorta .2-3 cm. above the valve, rapid injection of contrast medium did not produce false radiographic evidence of aortic regurgitation.
As well as obtaining a good idea of the anatomy and function of the aortic valve, we were always able to study the coronary arteries. When cardiac arrest was induced with acetylcholine before injecting the contrast medium the visualization of the coronary arteries was greatly improved (Fig. 1) . Clinical application.-Because of the limited size of our X-ray field using the image intensifier, our studies on the human subjects were confined to visualizing the aortic valve. The following indications are suggested for carrying out this procedure:
(1) In aortic stenosis and regurgitation, to study the movement of the aortic valve leaflets and to assess approximately any aortic regurgitation.
(2) In mitral valve disease, when an early diastolic murmur is heard at the base of the heart, cine-aortography should allow us to exclude aortic regurgitation.
(3) To define the anatomy of aneurysms of the ascending aorta or of the sinuses of Valsalva.
(4) To visualize the level of various forms of aortic fistulm. 
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Eight patients were studied. Under light basal sedation with intramuscular pethidine and phenergan and infiltration of the skin and subcutaneous tissue with local anmsthetic, the right brachial artery was exposed about 5 cm. above the elbow. A longitudinal incision was made in the artery and a No. 8 NIH catheter with four side holes and the end blocked was passed under careful X-ray control, using the image intensifier, into the ascending aorta and positioned with the tip about 2 cm. above the aortic valve. With the patient in the left anterior oblique position a test injection of approximately 5 ml. of contrast medium was injected rapidly by hand to verify the position of the catheter. 1 ml. per kg. body weight (maximum 50 ml.) of contrast medium was then injected rapidly (1 to 1-5 seconds) through the special NIH catheter, and films were taken at 32 frames per second. Carotid artery compression was not employed. No arrhythmias were experienced nor were the patients troubled by any serious subjective sensations. The artery was repaired satisfactorily in all patients.
Results.-Two patients with calcified aortic valves were studied and in those a clear picture of the movement of the aortic valve was obtained; in both there was a variable degree of aortic regurgitation as assessed by the amount of contrast medium that passed from the aorta to the left ventricle during diastole. It was noted in two patients with moderate to severe aortic regurgitation that there was unsuspected mitral regurgitation, as seen by reflux of contrast medium from the left ventricle to the left atrium during systole, in the absence of any induced arrhythmia.
Three patients with dominant mitral valve disease were studied. In one of these patients associated aortic stenosis was diagnosed, but the cine-aortogram, in addition to confirming the aortic stenosis, showed a moderate degree of aortic regurgitation. In a patient with mitral regurgitation and an early diastolic murmur at the base of the heart the cine-aortogram did not show any evidence of aortic regurgitation, so that the murmur was interpreted as being due to pulmonary regurgitation secondary to pulmonary hypertension. A third patient with mitral and aortic valve disease was studied to assess the amount of aortic regurgitation. The cineaortogram showed a moderate degree of reflux into the left ventricle (Fig. 2) .
Two other patients with severe aortic regurgitation were studied to assess the feasibility of a plastic repair to the diseased and deformed aortic valve. The cine-angiographic study suggested that a surgeon could obtain considerable information when a direct operation was being planned.
Because of our limited field size we were only able to visualize the commencement of the main coronary arteries. When the field can be extended, visualization of the coronary circulation might assist in the diagnosis of chest pain when the electrocardiogram is found to be normal. In established coronary artery disease a coronary angiogram might also help with the prognosis and with the evaluation of various forms of longterm medical treatment. In those patients selected for a myocardial revascularization procedure, a pre-and post-operative coronary cineangiogram would enable an objective assessment to be made.
